Using Faddeev-Senjanovic path integral quantization for constrained Hamilton system，we quantize SU(n) N=2 supersymmetric gauge field system with non-abelian Chern-Simons topological term in 2+1 dimensions, and use consistency of a gauge condition naturally to deduce another gauge condition. Further, we get the generating functional of Green function in phase space, deduce the angular momentum based on the global canonical Noether theorem at quantum level, obtain the fractional spin of this supersymmetric system, and show that the total angular momentum has the orbital angular momentum and spin angular momentum of the non-abelian gauge field. Finally, we find out the anomalous fractional spin and discover that the fractional spin has the contributions of both the group superscript components and 0 ( ) s A x charge.
Supersymmetric Chern-Simons systems have been investigated in some references [1, 2, 3] . Attention has been given to a connection between extended supresymmetry and the existence of self-dual solutions [2] . A SU(n) N=2 supersymmetric gauge field model is constructed [4] , which gives a system with non-topological self-dual solutions. Fractional spin and statistics have important meanings in explaining the quantum Hall effects [5, 6, 7] and high-c T superconductivity phenomena [8] .
Fractional spin may appear in gauge theories with Chern-Simons(CS) topological term. CS gauge field does not have its own real dynamics, its dynamics comes from the fields to which it is coupled [9, 10, 11, 12] . It is interesting to study the supersymmetric anyon system, because both spinor fields and scalar fields are naturally contained in supersymmetric fields.
It is also a natural way to treat fractional spin and statistics by means of the supersymmetric model [4] . Many authors studied the angular momentum of Chern-Simons system by energy-momentum tensor and classical
Noether theorem [9, 10, 11, 12, 13, 14] , and obtained the fractional spin character. But the conclusions are deserved to be discussed at quantum level by the phase-space path integral method, because the phase-space path integral method is more fundamental than the configuration-space path integral method.
It is the purpose of this paper to study the property of fractional spin of the SU(n) N=2 supersymmetric gauge field system with non-Abelian Chern-Simons topological term at the quantum field level. In Section 2, we introduce the supersymmetric gauge field system with non-Abelian Chern-Simons topological term and analyze the constraint structure; in Section 3, this model is quantized according to the rule of Faddeev-Senjanovic path integral quantization, and we get the generating functional of Green function in phase space; in section 4, based on global canonical Norther theorem in the path integral form, we deduce the angular momentum and present the fractional spin of this system at the quantum field level, we also compare the result with the model without the gauge fields term; in the last section, we make summary and 3 conclusion.
Supersymmetric Gauge Field System with Non-Abelian Chern-Simons topological term and its constraint analysis
In Ref. [15] , A SU(n) N =2 Supersymmetric Gauge Field System with Non-Abelian Chern-Simons topological term in 2+1 dimensions was constructed. Using Wess-Zumino gauge, the action is expressed in terms of component fields as 
fixing the potential by requiring the conservation of the fermion-number, the potential term is [15] , , ( , , , , , It can be seen that Lagrangian density (1) is singular in the sense of Dirac method. First we analyze the constraints of this system in phase space. The canonical momenta are defined as 
According to Dirac-Bergmann procedure [16] , the primary constraints of the system should includes 0
The constraints referring to fermion fields have novel feature, and can be handled in a different procedure [17] . According to Dirac-Bergmann procedure, the primary constraints of the system are given by where symbol " ≈ "means weak equality in Dirac sense [16] . The canonical Hamilton density corresponding to action (1) is given by
Then, the total Hamiltonian is 
where 1 2 3 4 , , , , r ρ α α η η η η and 5 ρ η are relative multipliers. The Possion bracket in this paper is defined as [18] { }
where F n and G n denote the Grassmann parities of ( ) F x and ( ) G y , respectively. The consistency 
While the consistencies 2 3 4 , , Therefore, we complete the classification of the constraints.
Faddeev-Senjanovic Path integral Quantization of the supersymmetric system
The further step is to choose two gauge-fixing conditions, which is essential for both canonical quantization and path integral quantization. We consider the Coulomb gauge
There is still gauge freedom in this system, because of the existence of two first-class constraints 1 r Λ and 2 r Λ . Another gauge-fixing condition should be compatible with the Hamilton mechanism, one most natural manner is to choose the consistent condition
On the other hand, because general physical processes should satisfy quantitative causal relation [14, 15] , some changes ( cause ) of some quantities in (14) must lead to the relative some changes ( result ) of the other quantities in (14) so that (14)'s right side keeps no-loss-no-gain, i.e., zero, namely, (14) also satisfies the quantitative causal relation, which just makes the different quantities form a useful expression.
And then we can obtain According to Faddeev-Senjanovic quantization formulation, the phase space generating functional of Green function for this supersymmetric system is given by [22] ( ) 
We separately calculate { , } i k
θ θ ′ in equation (16) . Taking use of (15), we obtain
{ , } ( )
Taking use of (10) and (12), we write out the { , } j j
Through (18) and (19), we find it interesting that both { , } (14) coming from the consistent condition very naturally eliminates the gauge arbitrariness. Using the properties of the δ-function
we finally write out the phase space generating functional of Green function
where 
Quantum angular momentum and Fractional Spin
Many articles discussed fractional spin character of abelian and non-abelian system by classical Noether Theorem. It is more meaningful to study the symmetry character at quantum level, especially in path integral form. First, we formulate the results of the quantal canonical Noether theorem [18] : If the effective action 
We now deduce the angular momentum using the conserved quantities in 2 
invariant, and the Jacobian of the spatial rotation transformation is equal to unity. We can write out the conserved angular momentum according to (24) ( )
The last term is related to spinor fields and is coincide with the result [9, 10, 11, 12] obtained by classical Noether theorem. One can observe that the partial angular momentum given by non-abelian Chern-Simons topological term is
Using (4.1) and (5.1), we express (27) as
The total angular momentum is written as 
Considering the guage fixing condition (13) and (14), there is the relation on the hypersurface of constraints 
We can obtain / 4 m κ π = with nonzero integer m [24] .
Contrary to the abelian case, the result (39) has the contribution of group component values. We can also find that, different with the non-Abelian Chern-Simons model without gauge field strength term, the conserved charge (40) includes the term of 0 ( ) Q and the contribution of 0 ( ) s A x charge is zero, this result is reduced to the common result [9, 10, 11, 12, 13, 14] .
If there is no gauge field strength term in the Lagrangian density (1), we also obtain the anomalous F J , but the orbital angular momentum and spin angular momentum of the field r A μ will disappear, which can be seen from (29).
Summary and conclusion
Using the Faddeev-Senjanovic method of path integral quantization for the canonical constrained system, we quantize the ( ) SU n N=2 supersymmetric non-abelian system with Chern-Simons topological term. First, we analyze the constraints in phase space. Then, we take the Coulomb gauge and use its consistency to deduce another gauge condition. According to Faddeev-Senjanovic quantization formulation, we obtain the phase space generating functional of Green function. Based on the global canonical Noether theorem, we deduce the angular momentum of this system and the partial angular momentum given by non-abelian Chern-Simons topological term. We find the partial angular momentum to be the "anomalous spin". We also find that the total angular momentum in this letter is different from the system without gauge field strength term, the results deduced from the system without gauge field strength term is missing the orbital angular momentum and spin angular momentum of the field r A μ . Different from the abelian case and the non-Abelian case which does not contain gauge field strength term , we find that the conserved charge (39) has the contributions of the group superscript components and 0 ( ) s A x charge. We also compare our method with Banerjee's method [9, 10, 11] , in which Banerjee added a term proportional to the Gauss constraint to the Schwinger's energy-momentum tensor, and chose the multiplier in a covariant way. He also compared modified Schwinger's energy-momentum tensor and canonical angular momentum, and found the difference between two angular momenta to be a boundary term which can be interpreted as the fractional spin. In our method, the total angular momentum plays the role of the canonical angular momentum as in Ref. [9, 10, 11] .
Furthermore, we systemically deduce the total angular momentum independent of any specific choice of ansatz, and find that the orbital angular momentum, spin angular momentum, and fractional spin angular momentum all appear in the total angular momentum.
